Changes in the sequence content of albumin mRNA and in its translational activity in the rat liver with age.
To investigate the regulation of age-related changes in albumin synthesis in the rat liver, total postnuclear RNA and polyribosomes, both membrane-bound and free, were prepared from livers of rats of different ages. By the use of a specific complementary DNA probe, the albumin mRNA sequence content was quantitated in these RNA fractions. These studies showed a specific increase in albumin mRNA sequence content in total postnuclear RNA and membrane-bound polyribosomes at between 12 and 24 months of age. Between 24 and 36 months of age, the increase in the amount of albumin mRNA in these two fractions was due only to an increase in liver weight. The increase in albumin mRNA sequence content was not found in the poly(A)+ fraction but in the RNA extracted from the void of oligo(dT)-cellulose column chromatography. The isolated polyribosomes were translated in a cell-free system to assess age-related changes in total protein and albumin synthesis due to translational control. No changes with age were found in the translational capacity of membrane-bound and free polyribosomes per RNA unit. Immunoprecipitation of the synthesized albumin in the translation products revealed that albumin synthesis in the cell-free system is not increased proportionally with the elevated albumin mRNA level between 12 and 24 months of age. This indicates that albumin mRNAs present in the livers of old rats are biologically less active than those found in younger animals.